MARCH 11,2011 JAPAN EARTHQUAKE AND TSUNAMI

Updated: August 18, 2011 at 20:00 UTC, 02:00 pm MDT

The 11 March 2011 magnitude 9.1 Honshu, Japan earthquake (38.297 N, 142.373 E, depth 29 km) generated a tsunami that
was observed all over the Pacific region and caused tremendous devastation Iocally*. This is the fourth largest earthquake
in the world and the largest in Japan since instrumental recordings began in 1900. The IOC/UNESCO reports that as of
August 18, 2011, there are 15,647 deaths and 4,643 missing in Japan. This is the deadliest tsunami since the 2004
magnitude 9.1 Sumatra earthquake and tsunami caused nearly 230,000 deaths and $10 billion in damage. This is the most
devastating earthquake to occur in Japan since the 1995 Kobe earthquake caused over 5,500 deaths and the deadliest
tsunami since the 1993 Hokkaido earthquake generated a tsunami which was responsible for over 200 deaths.

MARCH 11, 2011 EYEWITNESS AND INSTRUMENTAL RECORDINGS

Field survey results indicate the highest runup height was 56 meters (tide removed) in lwate Prefecture (39.3175
N, 141.9725 E) (http://www.coastal.jp/tsunami2011/). Runup is the difference between the elevation of
maximum tsunami penetration (inundation line) and the sea level at the time of the tsunami. Tide gauge
recordings in Japan range from 1 to 7 meters. Three meter waves were observed by eyewitnesses in the Kuril
Islands, Russia. Two meter waves were observed at tide gauges in South America, Hawaii, and the west coast of
the United States. The highest wave ever recorded by an ocean-bottom sensor was measured at 1.4 meters (1/2
peak-to-trough) by DART® station 21418 located 450 nautical miles northeast of Tokyo (see display on p. 4).
NGDC will continue to update the historic tsunami database as eyewitness and field survey reports are received.

HiISTORICAL EARTHQUAKES AND TSUNAMIS IN JAPAN

According to the NOAA National Geophysical Data Center / World Data Center for Marine Geology and
Geophysics / (http://ngdc.noaa.gov/hazard) Global Historical Event databases, 2,108 tsunamis (validity > 1*) have
occurred in the world since 2000 B.C. and 279 (13%) of these tsunamis caused deaths. In the Japanese region,
306 tsunamis (validity > 1*) have been observed since 684 A.D., and 76 (25%) of these events caused deaths. The
majority of Japanese tsunamis were generated by earthquakes (87%), the remainder resulted from volcanic
eruptions (5%) and unknown causes (8%). The most fatal Japanese earthquakes and tsunamis are listed below:

1293 Kamakura earthquake caused 23,024 deaths and generated a small tsunami

e 1498 Enshunada Sea earthquake-generated tsunami caused 31,000 deaths

e 1586 Ise Bay earthquake and tsunami caused over 8,000 deaths

e 1771 Ryukyu Islands earthquake-generated tsunami caused over 13,000 deaths

e 1792 Mt. Unzen eruption generated a tsunami . The eruption and tsunami caused over 15,000 deaths
e 1847 Zenkoji earthquake caused 12,000 deaths

e 1855 Tokyo earthquake caused 6,757 deaths and generated a small tsunami

e 1891 Mino-Owari earthquake caused 7,273 deaths

e 1896 Sanriku earthquake and tsunami caused over 27,000 deaths

e 1923 Sagami Gulf earthquake caused over 99,000 deaths and generated a tsunami that caused over
2,000 deaths

e 1995 Kobe earthquake caused 5,502 deaths and generated a small tsunami

"Data are collected from the US NOAA National Weather Service Tsunami Warning Centers, the US Geological Survey
National Earthquake Information Center, the US NOAA National Data Buoy Center, IOC/UNESCO and news organizations.
Refer to the NGDC event page for data and their sources (http://ngdc.noaa.gov/hazard/tsu db.shtml).

A validity score or confidence designation is assigned to each tsunami event ranging from -1 for erroneous entries to 4 for
definite or confirmed tsunamis.


http://ngdc.noaa.gov/hazard/tsu_db.shtml
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March 11, 2011 Tsunami Event: Observed Water Heights and Computed Tsunami Travel Times
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DART 21418 — 450 NM NE of Tokyo, Japan (38.711 N, 148.694 E) Processed data and plot
(http:www.ngdc.noaa.gov/hazard/tsunami/pdf/21418 data.JPG)

ocuments and Settings\gmungov'Desktop}20110311\DART21418.txt - Notepad ++
File Edit Search View Encoding Language Settings Macro Run TextFX Flugins Window ? X

JIHE S LBshne(nm|s < (RE (=0

BDAHTzume!I
308 1.255556 2011 3 11 6 8 0 5662.348 5662.326 0.022 =
09 1.256250 2011 3 11 6 9 0O S5662.354 5662.328  0.026
o 310 1.256944 2011 3 11 6 10 0O 5662.360 5662.330  0.030
[ 311 1.257639 2011 3 11 6 11 O 5662.345 5662.332 0.014 -
T i 1.258333 2011 3 11 6 12 0 5662.378 5662.333  0.045 arrival T T T T o o T T T T T L v L T o L T - T S e T T
T 313 1.259028 2011 3 11 6 13 0 5662.465 5662.335  0.129
i 314 1.259722 2011 3 11 6 14 O 5662.366 5662.337 0.029 _I
‘ = 315 1.260417 2011 3 11 6 15 0O 5662.593 5662.339 0.253
N | 316 1.261111 2011 3 11 6 16 0O 5662.738 5662.342  0.396
%= 317 1.261806 2011 3 11 6 17 0 5663.410 5662.344  1.066
O = 318 1.262500 2011 3 11 6 18 O 5663.939 5662.346
=5 319 1.263194 2011 3 11 6 19 0 S664.236 5662.348
K 320 1.263889 2011 3 11 6 20 0 $663.672 5662.350
O ; 321 1.264583 2011 3 11 6 21 0O 5662.468 5662.352
@, 3zz 1.265278 2011 3 11 6 22 0 S662.082 5662.354
3 323 1.265972 2011 3 11 6 23 0 5662.772 5662.355
Q : 324 1.266667 2011 3 11 6 24 0 5663.257 5662.357
] [ azs 1.267361 2011 3 11 6 25 0 S662.250 5662.359
— 326 1.268056 2011 3 11 6 26 O 5661.445 5662.362 min
327 1.268750 2011 3 11 6 27 O 5662.066 5662.364 .298
_, 328 1.269444 2011 3 11 6 28 0 5662.326 5662.366 -0.040
R 329 1.270139 2011 3 11 6 29 0 5661.784 5662.368  -0.583
330 1.270833 2011 3 11 6 30 0 5662.005 5662.370  -0.365
= 331 1.271528 2011 3 11 6 31 0O 5662.229 5662.372 -0.143
5 33z 1.272222 2011 3 11 6 32 0 5661.727 5662.374  -0.647
= 333 1.272917 2011 3 11 6 33 0 5662.376 5662.376  0.000
e 334 1.273611 2011 3 11 6 34 0 5662.289 5662.378  -0.089 /\/W/«'\f
33s 1.274306 2011 3 11 6 35 0 5662.013 5662.380  -0.367
- 336 1.275000 2011 3 11 6 36 0O 5662.418 5662.382  0.036
t 337 1.275694 2011 3 11 6 37 0O 5662.218 5662.384 -0.167
3 ass 1.276389 2011 3 11 6 38 0 S662.247 5662.386  -0.139
= 339 1.277083 2011 3 11 6 39 0 5662.260 5662.389  -0.129
= 340 1.277778 2011 3 11 6 40 0 5662.156 5662.391  -0.235 T T T T T T T
L_ 341 1.278472 2011 3 11 6 41 0O 5662.387 5662.393 -0.00s5 05:00 06:00 07:00 08:0| 09:00 10:00 11:00
= 34z 1.279167 2011 3 11 6 42 0 5662.125 5662.395  -0.270
= 343 1.279861 2011 3 11 6 43 0O 5662.368 5662.397 -0.029
£ 344 1.280556 2011 3 11 6 44 0 5662.271 5662.399 -0.128
E 3as 1.2681250 2011 3 11 6 45 0 5662.310 5662.401  -0.091
= 346 1.281944 2011 3 11 6 46 0 5662.347 5662.403  -0.056
i 347 1.282639 2011 3 11 6 47 0 5662.345 5662.405 -0.060
I 348 1.283333 2011 3 11 6 48 0 5662.402 5662.408  -0.006
349 1.284028 2011 3 11 6 48 0 5662.397 5662.410 -0.013 |
350 1.284722 2011 3 11 6 50 0O 5662.395 5662.412 -0.017
m 351 1.285417 2011 3 11 6 S1 0O 5662.380 S662.414 -0.034 |3n_612m172, e ———
352 1.286111 2011 3 11 6 52 0 5662.375 5662.416  -0.041 3222011 94, KMZ File A



http://www.ngdc.noaa.gov/hazard/tsunami/pdf/21418_data.JPG

